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Mrs*] <%ftm*<»mw 

[Iff ^R?H 4 ] , ^ * , , 

**Lh-C*ai-4^-f * 'J T ? * 1 ttEUteA'W * V T * 9 - <- 

MlEM/hS* fctt-t^S'**'*'' *VT99 -if. RWV (Rotating-Wal 1 Vessel) "C 
¥fllffl^^SIWS^10 6 ~10 7 /cm 3 , RWVOEHeatfiE^SScm^y -fe;W::*fr LT8. 5-2 
KTGF- 0 is J: t>V * fctt7***M 9 \T> £«l Lt»*ff^^^ 1 
a y 7 > M= fc * 3: T? 2 Lfclk S & fc*:/* * - Lfc#WM&** 
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[0001] 

[1T«&^] 
[0 0 0 2] 

[0 0 0 3] 

v>:ti:^4 0 zotztb^ 3^*&«£fH £&K14. @1£i!S&£.W*4-£J3^-c:ig« 
[0 0 0 4] 

^^^iinhivtzt LXi>\*lMxm?ZZ&Z VX^Z>Z.ttf£^ 0 
[0 0 0 5] 

^<a£>to-e££RWV(Rotating-Wall Vessel)!*. NASA^3&L£#xX&atS£'6tx-*: 
[0 0 0 6] 

RWKDi&Kk, RCCS (Rotary Cell Culture System™ :Synthecon Incorporated) ^3D-c 
linostat&i:\ m.m^m.WA-M.timm.^^'f ^'^^^ ^ #1x^2- 

m^T-e <^tfc#M^«^ o v> r 14 „ PLGA& 2f<o j^M^ i: t <D =i > # v y h * 

[0 0 0 7] 

[0 0 0 8] 

[^^tmi] *B#^5, 0 0 2, 8 9 0f 
[#fr^2] #^¥8 - 1 7 3 1 4 3^- 
mWXWiZ \ 9 - 3 7 7 6 7f 

[#^fi)t4 ] #HS 2 0 0 2-4 5 1 7 3^ 
[#lr^5] *H^tt=5, 1 5 3, 1 3 3^ 
[!flM6] fi^S, 1 5 5, 0 3 4f 
#B#ir6 f 1 1 7, 6 7 4f 

wwrxwtz] *mftw?6, 41 6, 774-^ 
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[0 0 0 9] 
[0 0 10] 

m^zftzmmmmmzmmv, ^n^-wmm^^mm^^^^t^m^tzo - 

o $ b fc, RWV (Rotating-Wall VesseD^M 3r } ) T ? & — v>T, MM^^^T"?? 
[0011] 
[0 0 12] 

ttjfe^&nis^-c, »/hm^m«{i^^¥^L-c«oa^<7)i/io~i/ioo®jg^*> 

[0 0 13] 

(Rotating-Wall Vessel) £ t £*T? £ & » RWV (Rotating-Wall Vessel) ?rfflv^/i^ 

£-<7)it*#H^±, f!lx.^> }fTOSKl0 6 ~10Vcm 3 , m^J^8.5~25rpm (H:#5cm^ y -b 

;v) rfticite^fta &<£>-cii&v> 0 

[0 0 14] 

S/^IP^^ft-eii, Jg*^^ TGF-/?, f^ft^ ^tf Mifii 1 ^ 

ft, ^ibW^^ft-U^?), Ift/M^ ^T^<^^*i:ftt S C t ^ i L 

o 

[0 0 15] 

[0 0 16] 
[0 0 17] 

i. mm-MMm 

AlftKf^ffiSft^fi&^fitl (simulated microgravity) Sjfcft&ftl*"*-*,, ^H^l 
3££ft£o -r^*?*,, EliELTv^aftflttt, ^^oa^J^JS^J^^^ h/uft-CSESfta* 
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[0 0 18] 

flWLt»«oii (g) Ol/lO-l/lOOliSt 1 **^ t3&*M* 

[0 0 19] 
2. ^t'JT**- 

o fWi^^Ut'JT^^-tLtli, #J;U;f, RWV (Rotating-Wall Vessel : US 5,00 
2,890) . RCCS (Rotary Cell Culture System™ :Synthecon Incorporated) . 3D-clinost 
at. ^e»«H¥8-l 7 3 1 4 3-*, §H¥9-3 7 7 6 7"5\ £<fctf#l?!§2 0 0 2 
- 4 5 1 7 3#fciB*t$ftTV*S J:?fcfcO&fl!v>£ifca*-e£*o &^*>> RWVJ3 <fc 

li^mS^Mt'JT^^-^ti^^^ L^o 2«I5S: (Wxtf, 2tt^<^clinosta 
t#) -f*Ui># (yxTXh^) *r*/Mki-*ifc*»-C*i*, 

[0 0 2 0] 

OHJ&fU ^ tLT v* .6 RWVfi . NASAK iot $331 $ tLrt: SdMMB *- 
[0 0 2 1 ] 

KB CTii£Bfc563 *U Wx.lt lt#5cm<^^ s» -teJl/Srfflv^Ji^-Tr&irUfg. 5~25rpm$IR 

tSlAli*Rttt*±^t* (g) Ol/I0~l/I00*i]g2:&&o 

[0 0 2 2] 
3. #flM 

[0 0 2 3] 

&o ft^fjftUti, FBS (SigmattSD ^Antibiotic-Antimycotic (GIBC0 BRLtt«) 

[0 0 2 4] 

ttl««Ittt^ f^MM^W, FK-506*~>* 
n*#U >^<0fcft«JfflI&U BMP-2, BMP-4. BMP-5> BMP-6. BMP-7;&O f BMP-9^tf>#3£jjS; : $' 
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(BMP: Bone Morphogenetic Proteins) > TGF- pm<VitfcJ&fc&®=Ffrbm£ti 
Z> l«X{i2«&JL£ ^U-feU 7 ^ n >J >tf O 'J >in ^ ^ U: 

IS fc 4 rtJDtS Lv^o TGF-/? lilng/ml-lOng/mlM, 7**^ 

^ ^ V>{±100nM*±Pli: LT2JD;i e>*L& 0 

3~10%C0 2 , 30 ~40T:> #K5%C0a. 37r©*#T-Cfr$ - L- 

4JL°rwv \%mc**v**') *«/Hi-**r£\ #Mm^io 6 ~io 7 /cm 3 oitm^s-e 

ML, 8.5~25rpm<^[lltSiSK (itt@5cmC9^ ? •fe*) T?*«*ff 0 £ i ^° 
[0 0 2 7] 

W£E#fcJfcffi1"*>-^ iB^#«WBJISl*Wffl Lfc«fc#»«ftroS^*^r 

[£)tff] 
[0 0 2 8] 

(1) ^t^filda*FI*M«oiI 

*^¥#«S3felffl^&*MIBII&*i> 2»ttOJWSy*m(«l) <9Maniatopoulos<btf> 
(Maniatopoulos, C, Sodek, J., and Melcher, A. H. (1988) Cell Tissue Res. 25 
4 p317-330) fct£oT*JfcLfco 10% FBS (Sigmatt«) *5J:tfAntibi 

otic-Antimycotic (GIBC0 BRLtt*) *^trDMEMT?3i!lfllfcfcfco^*U *«3-£fco 
[0 0 2 9] 

(2) 9^^#«a*B**#*Blfi^*« 

±|fiOJ: i CUTi*U9t^tW*W**»i»*^ 10 M Dexamethasone(Sigm 
atfc«K 10ng/ml TGF-/?3 (Sigaatt*), 50^g/ml n;Vtf ^»(Wako»), ITS+Premi 
x (BDS) > 40/zg/ml L-proline (SigmatfcHQ £ X tfAntibi otic-Ant i mycotic (GIBC0 BR 
mm £^tfDMEM*&*?£ (Sigmatt*) 10ml fc^ 1 xlO 6 eel ls/ml £ tah X =) U 4 

iHH o *> L < liRWV^M * U r * * - (Syntheconi±S£ 

15ml3-*^^^--^^-tia»^^ 10ml:Sr; ^^ 50gt?5#Wjfi'kLT 
EHEig*tt, Sca5cm0^ffe^S:fflv>T, EfElfe : 8.0~24rpnu 37"C, 5*CO2<0*fTFe 

fc«f#*B4»:ito 0 4-C. TRWVJ ttRWV«rfflv^|5HE*&«, |TGF-/?J liTGF-/?« 
flDLTfrofc^W h^«> 10%FBSiiTGF-/?£»<i"f ^^^^^ HfcfcOtt** 
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[0 0 3 1 ] 

2. mmim<Dvmis& 
( i ) 

tCA7Ky'J>-ity> (HE) , V? y -> 0& XXfT fr^T V?)^ 
*ffv>, ***M&t6*ffHilliLfc 0 4*^5*;VA7JVf kK.O.lX 

/;^;i/7^ft ^n^i-y@5cL^^ ^0 10%EDTA, lOOmM Tris(pH7. 4) 4> 

-C£jlilMKL£o KKIfe. •x^y-^TBfckU ^57r/i:MLfc. 5//mWJ¥£ 

[0 0 3 2] 

(2) T^iJ V 7 ±77 r * 

jiiairfcKT^*U7*^7T^— If (ALP) MttWJtSrtfofeo ALPfe1±<7)i!l^(i. 
jgjKftSrlOO mM Tris (pH 7.5), 5mM MgChT^&iU 7.9 l"( Ji- 500^ 1O100 m 
M Tris (pH 7.5), 5mM MgCh, 1% Triton X-100KM?! Ltiltti#lfco «#&6, 00 
0gT?5^ma^LT±»*iaiRLfeo »5RSt£MU 0.056 M 2-amino-2-methyl-l,3-propan 
diol (pH 9.9), 10 mM p-nitrophenyl phosphate, 2 mM MgCh K&±W5m l£#nx^ 37 
VCZOfrfflJ y**.s<- V Ltz&, "t CKT-f tru-fV- Y U - ^-t?^lR^S405 nm<7) 
ift3fcK*ll5£LT:fci&fco tft*>BH± i t>-nitrophenol*:fflv»T'f^KU*:o tt**EI 6 I'Ti^t 
0 ^57^ TRWVJ ttRWV*fflV>fcEHE*SI, TTGF-/?J fiTGF- /8 Ltff o fc^ l" 

v Yt&m. 10%FBS»4TGF-iff*aani*i*fcff"!>fc'<^5' HS*©****^"*^ 
[0 0 3 3] 

(3) SfiftjRT-PCR 

jIW£fc#:##l*&$8^-'?* &col lagen Typell^AggricanOl&ijlifc^ilftRT-PCRK 
[0 0 3 4] 

^*^.i^^'b^RNAOatil{i> TRizol Reagent (Invitrogen) £/BWc 0 7J&li7°n h 
=r-;Wct£v^ j^fcTRIzol"t»-C*fl*L;fcOt>, 200^ l»7nn*;i/A«:a J: < & 

. J: <9jftffi£ft3fU fcljBgOtotalWtofcRTfcttLfco 

[0 0 3 5] 

RT(i, *y h First-Strand cDNA Synthesis Using Superscript Illfor RT-PCR (Invit 
rogen) £ <fc t/TAKARA RNA PCR kit (AMV)Ver. 2. 1 (TaKaRa) Ut^IL/c 0 First-Str 

and cDNA Synthesis Using Superscript Illfor RT-PCRi±, 501C 60£\ 70^ 15»<D4kft 
-CRTKJSfcfr&ofco TAKARA RNA PCR kit(AMV)Ver. 2. 1 (TaKaRa) t±> 30^ 10fl\ 421C 30 
33% 99X: 553\ 5t: 5#0&#T-RraiS£fi L &ofco RT-efflv^y^-fv-ti^TOhiS 

[RT77W-7-] 

Aggrecan: 5' -cctaccaggacaaggtctcg-3' (1B^J#^ 1 ) 
Collagen type II: 5' -ccatcattgacattgcacccatgg-3' (Sc^Jlr-^- 2 ) 
[0 0 3 6] 

V 7;v*>f APCRfi, FastStartDNA Master CYBR Greenl** K PCR^ttt LTLight C 
ycler (Roche) Sr^ffi U 7 9 >f Lfco 

[PCR7°9-f^-] 

Aggrecan Forward : 5' -cctaccaggacaaggtctcg-3' (U?!]#-§- 3 ) 
Aggrecan Reverse I 5' -gtagcctcgctgtcctcaag-3' (E?!l#-3" 4 ) 
Collagen type II Forward: 5' -ccatcattgacattgcacccatgg-3' (fcT0#-^- 5 ) 
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Collagen type II Reverse : 5' -gttagtttcctgtctctgccttg-3* (S£^J#^6) 
Denature : 95TC 5# 1+4** 

Amprif ication : 95t: 15*k 60TC 5&\ 72X; 15t> 40*4** 
Melting curve : 70"C 10$> 
Cooling :40"C 30# 
[0 0 3 7 1 

KT-PCRO»**H7 Hzm-r (A : Collagen type II, B : Aggrecan) . ^ 
[0 0 3 8] 

je*»RT-PCR©«f*3&»e)Collagen Typell^Aggrican^^J^i-^L tml 

-r & i k **-c # s £ k £ tu/co 
J £ £ f RWV * £ v> ******* tWfUki^ * - 'J 7 f <f 7 n J* ^ £ * J 

2 x&m mwhw* ************ 

[jgHi^WTOte] 
[0 0 4 1] 

IE^iJ#-t 1 - AIIE^m^ : ^J&DNA (/7^- 
»?!)*-§• 2 - Alffifll^SfcE : ^J&DNA (^7^- 
KR)** 3 - AJimmmM : ^J&DNA (7° 7 4 
@£^iJ#-t 4 - AIKWifcE : ^J&DNA (^7^- 

5 - Axmn^um : ^j&dna (^7^- 

[Hlfi©***K9n 

IO [£|l] 2l Bltt. ^ 

[02] 12li> RWVO^y-b/u (_h) tl5ml3-7>;vf-a.--7*^7Pi-¥* (T) C 

*W3l B3tt, 1 fc ictWSftfcMftlMfrO*****^* 

5 Ur^>^->'J>-^ (HE) «:7Wy^-»A, T 

gt» • ^4- -^7 ^/ Q ^(c^O o 

ttRfV*J8v>fcH*6tt*, rTGF- £ J lOT-ffrWOl^trofc^l'* 10%F 
BSliTGF-/? «r«*rmTo7t^V«^ h«K<Ott**7Pi-o 
[125] IEI5t±> RWVOH^iSK^k*^^^ 7 ^*^ „ 

9%. rWVj ttRWV*ffiv^EHE»*. TTGF-^j t±TGF-^*«LTtro7^W 
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#M 2 0 0 4 -0 9 6 6 8 6 ^- v I . 7/E 

y htgm, 10%FBSf±TGF- 0 ^ffitiU-tirltZft otz^Uy M&*G>*S**:^-*"o 
[Ej7] H 7 {±RT-PCR<^^ (A: Collagen type II. B : Aggrecan) o ^77*, T 

rwvj itwj*m^?z®ni%^, nGF- p j mw-p^rnxw^xft^tz^v? h*gm<v 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology, 
National Institute for Materials Science 
Japan Science and Technology Agency 

<120> Three-dimensional cartilage tissue generation from chondrocyte under simul 
ated microgravity 

<130> P04-0280 

<140> 
<141> 

<160> 6 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> Mtl . . N 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 

<400> 1 

cctaccagga caaggtctcg 



<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 2 

ccatcattga cattgcaccc atgg 



Sequence: Synthetic DNA (primer) 

24 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Synthetic DNA (primer) 

2004-3122683 
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<400> 3 

cctaccagga caaggtctcg 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 4 

gtagcctcgc tgtcctcaag 



<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 5 

ccatcattga cattgcaccc atgg 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 6 

gttagtttcc tgtctctgcc ttg 



20 

Sequence: Synthetic DNA (primer) 

20 

Sequence: Synthetic DNA (primer) 

24 

Sequence: Synthetic DNA (primer) 

23 
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[14] 



1 Week 



2 Weeks 




rwv mj&mm m^mmm K^^ii) 



[m 5 ] 
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25 
20 
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s 



« 

PL. 



5 
0 



Alcaline phosphatase Activity 



ETGF-B 
□ 10%FBS 
SRWV 



Oday 




7days 14days 
Culture Time 



28days 



*P<0.05 by paired t-test analysis 
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«SU#-§- [ 3 0 1 0 2 1 5 3 3 ] 

1 . SSH^/i 0 2001^ 4 £ 20 

ft 0r JClftas^HtfflEttFH 1 - 3 - 1 
ft £ tt3fcfrttfeA**tt#*^W^»f 
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